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Abstract: Since 1998 we have conducted GPS meteoro logy resear ch to develop the methodology for accurate and rea-l
t ime determination of PWV w ith GPS measurements at Hong Kong GPS active stat ions. The implementation sys-
tem has been put in pract ical use in the Hong Kong Observatory for three years. T his paper discusses some issues in
t his development, in particular the measur es to improve the accuracy of real t ime GPS-derived PWV. These mea-
sures include the inclusion of a gradient model in the determinat ion of To tal Zenith Delay ( TZD) , calibration of Dry
Zenith Delay ( DZD) calculation model, and estimation of a local conversion facto r fo r the transformation of derived
Wet Zenith Delay (WZD) to PWV. Importance for the identification and elimination of those satellites wit h lar ge
predicted orbital er rors is demonstr ated. Tests are also conducted to compare two GPS data pro cessing approaches,
t he Double Differencing ( DD) method and Precise Po int Positioning ( PPP) method.
To improve the accuracy of GPS derived PWV, several measures should be adopted, including the inclusion of
a g radient model in the determination of TZD, calibr at ion of DZD computation model, and estimation of local con-
version factor . At the same time, the results o f PWV with IGS prediction orbits and precise orbits are generally of
small difference, but the bad satellite orbits can significantly degr ade the estimated accuracy of PWV with IGS pre-
dicted orbits and must be eliminated in the nearly rea-l time applicat ion. Additionally , the tests indicate that bot h DD
and PPP data processing approaches in general provide consistent r esults, but there exists a bias. Fur ther research
and comparison should be conducted.
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Fig . 1 Hong Kong Active GPS Stat ions
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Tab. 1  The diff erences between Tm(HK) and Tm(B)
Surface temp/ (  ) 5 10 15 20 25 30 35
 / () 4. 5 3. 9 3. 4 2. 8 2. 2 1. 6 1. 0
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Fig. 2  T he comparison of GPS-PWV with and without
bad satellites in a GPS station
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Fig. 3  Software structur e for real time determination of
GPS derived PWV based on GAMIT
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Fig. 4 The comparison of GPS-PWV based on GAMIT and
GIPSY and radiosonde PWV ( unit: mm)
( UP: Grey/ GIPSY- PWV; Black/ Radiosond-PWV;
Down: GIPSY-GAMIT in PWV)
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Tab. 2 Statistics of the diff erences between results with the
DD and the PPP / mm
Stat ion # obs maximum minimum
average
differen ce S. D
HKFN 32121 7. 0 - 14. 4 - 1. 3 2. 1
HKKT 31724 7. 2 - 12. 8 - 1. 2 2. 1
HKSL 30058 5. 9 - 13. 4 - 1. 6 2. 1
HKST 24060 6. 5 - 16. 2 - 1. 6 2. 2
HKLT 27617 11. 1 - 15. 4 - 1. 0 2. 0
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??
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??: 感谢香港地政署和上海天文台提供实
时 GPS 数据?
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